Objective: The objective of this study was to determine frequency of active HCV infection among confirmed anti-HCV positive subjects of KPK in order to help the infected subjects decide about anti-viral treatment options.
INTRODUCTION
Hepatitis C virus (HCV) is a major worldwide cause of acute and chronic hepatitis which ultimately leads to cirrhosis and hepatocellular carcinoma. 1 It is estimated that 2.2% of the world population has been infected by HCV. 2 It has been studied that 50 to 80% of individuals having HCV infection lead to chronic hepatitis C. 3, 4 In 2004 it was estimated by the WHO that the annual deaths due to liver cancer caused by HCV and cirrhosis were 308,000 and 785,000 respectively. 5 In Pakistan 170 million people are living with poor health and educational standards. It is ranked 134 th out of 174 countries according to the human development index of the United Nations. 6 About 10 million people in Pakistan are presumed to have HCV infection. 7 Different laboratory tests are used for detection of circulating antibodies and HCV-RNA which are generally classified as screening tests or confirmatory tests. ELISA tests are mostly used for screening purposes while other screening tests which have been developed recently include agglutination, immunofilteration and immunochromatography (ICT).
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False positivity is a common problem associated with ICT devices. [9] [10] [11] Earlier studies have reported the prevalence of anti-HCV antibodies by using ICT tests among the blood donors or general population from KPK province. [12] [13] [14] It has been showed by different studies that the percent prevalence of HCV in Pakistan in the general adult population was 5%. 15 Hence, there is need to screen out HCV infection among confirmed anti-HCV positive patients; early detection enables the patients to take possible early curable and preventive measures, so as to minimize the complications associated with endstage disease. Before this study, many attempts have been done to determine the general prevalence of HCV infection in different regions of KPK. Different districts have different rates of HCV infection. Still no study has been performed to screen out viremia among confirmed anti-HCV positive patients. The objective of this study was to determine frequency of active HCV infection among confirmed anti-HCV positive subjects of KPK in order to help out the infected subjects decide about anti-viral treatment options.
METHODS

KPK was formerly known as North West Frontier
Province. It is one of the provinces of Pakistan, located in the north west of the country. Its total population is 2,125,480. Its capital is Peshawar. Its main districts are Peshawar, Mardan, Swabi, Buinr, Dir, Charsadda, Dera Ismail Khan, Karak, Lakki Marwat, Kohat, Abbotabad and Hangu.
In this study six districts were selected. These were districts Dir, Bunir, Mardan, Swabi, Kohat and Peshawar. The map of KPK along with these districts is given in Figure 1 . In all these districts we made connections with health professionals that were already treating hepatitis patients. These health professionals were agreed and anti-HCV positive samples were then sent to us according to recommended transportation procedure. All these anti-HCV positive samples were then processed for active HCV infection by using Real Time PCR in the center of Biotechnology and Microbiology, diagnostic laboratory at the university of Peshawar/Pakistan. The total study population was 3075 patients having anti-HCV positive status. Serum was stored at -20°C and subsequently RNA was extracted from the sera by following instructions of column based extraction kit (Roboscreen Germany). PCR was performed for each sample by using real time PCR (Cepheid, USA) and Roboscreen amplification kit having internal control for each sample in order to rule out false negative results. We analyzed the results by calculating the Ct values for each sample. The Ct value less than 40 cycles were considered positive and more than 40 were considered as negative.
RESULTS
As screening tests may be associated with false positivity and could not confirm viremia, therefore we carried out our study by using real time PCR technique for confirmation and screening out of viremia. Out of 3075 anti-HCV positive samples, HCV-RNA positive and negative samples were 2055 and 1020, while male and female positive samples were 1200 and 855 respectively. Rate of both anti-HCV and HCV-RNA positive was 66.6% and the rate of anti-HCV positive but HCV-RNA negative was 33.30%. While male and female percent positivity was 57.7% and 42.4% respectively. The highest percent positivity was found in district Bunir followed by in districts Dir and Mardan (Table 1) . 
DISCUSSION
Hepatitis C infection is spreading rapidly due to poor and unsatisfactory health care conditions and its prevalence is very high in general population of Pakistan. 16 In KPK, where the health care facilities are poorly equipped with essentials for screening and sterilization, HCV has become an economic burden over a population with considerable number of people living below the poverty line.
Determination of viremia is important for early decision about whether a patient should take the interferon-based therapy or not. Untimely diagnoses and treatment in the case of chronic HCV have serious limitations and the infection leads to cirrhosis, hepatocellular carcinoma and finally death. Therefore, it is necessary to investigate viremia among confirmed anti HCV patients by using PCR techniques as anti-HCV test is not informative about active infection.
In KPK, internationally approved treatment and diagnostic procedures are rarely followed. As anti-HCV positivity and elevated Liver function tests are least informative about whether a person is actively infected, so according to the accepted norms, the patients should not be subjected to antiviral treatment before confirmation of the active infection. Lack of facilities and knowledge about the proper diagnosis and treatment of HCV infection, both on the part of the general population and physicians is doing havoc with the health of the masses in the form of irrational treatments in KPK.
This study was not designed to reveal the rate of HCV infection. We noted that around 2/3 of the cases with anti-HCV positivity had HCV-RNA positivity. This situation can be explained by either false positivity of anti-HCV positivity or spontaneous clearance of HCV-RNA. However considering that spontaneous clearance is around 15-20%, there should be some false anti-HCV positives. Nevertheless some districts have relatively higher numbers of the patients (anti-HCV and HCV-RNA positives) ( Table 1 ).
The previous hospital based study about the general prevalence of anti-HCV positivity in district Bunir and Mardan, showed high HCV infection in these two districts. 12, 17 The high number of patients in Bunir may be attributed to high rate of dental surgery. 16 Comparatively lower number of cases with HCV infection was found in districts Swabi and Kohat respectively. Previously no study was conducted on the general prevalence rates in the abovementioned districts. The low infection rate may be attributed to more education and awareness about the transmission of HCV infection in these districts. It was also noted that chronic HCV infection was high in male as compared to female, which has also been shown by different studies. Thus it is clear that anti-HCV tests are associated with false positivity and the reliable tool for screening viremia is PCR technique.
In conclusion, about two thirds of the patients who have anti HCV positivity had chronic HCV infection. Whether this is a false positivity of anti-HCV or spontaneous clearance of HCV-RNA remains to be clarified.
